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1. A sensor device comprising an enzyme electrode sensor, 
characterised in that the enzyme is retained within one or 
more cavities formed in the said electrode sensor. 

2 . A sensor device as claimed in Claim 1 wherein the cavity 
or cavities are placed along the length of the electrode 
core, so that the enzyme therein can face laterally 
instead of being on a mechanically vulnerable tip, 
especially a wire tip. 

3 . A sensor device as claimed in Claim 1 or Claim 2 wherein 
the core of active electrode material is made of a noble 
metal, for example gold or platinum, or an alloy of these 
with each other or one or more other elements, and 
preferably of platinum itself or platinum hardened by 
alloying, e.g. with a proportion of iridium. 

4. A sensor device as claimed in any of Claims 1 to 3 
wherein the shape of the sensor device is of a 
substantially circular cross-section, for example as is 
customary when the active electrode material is a wire 
core, e.g. conventional drawn metal wire as available 
commercially, 

5. A sensor device as claimed in any of Claims 1 to 4 
wherein the size of the core material is in the range 50 
to 150 yum. 

6. A sensor device as claimed in any of Claims 1 to 5 
wherein the core of active electrode material is covered 
with a coating of insulating material to prevent bare 
active electrode material coming into contact with the 
environment media and the analyte to be detected and 
measured . 

7. A sensor device as claimed in any of Claims 1 to 6 
wherein the cavity or cavities required are made by 
removing part of the insulation to expose a bare core of 
active electrode material and the cavity (or cavities) 
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form in the insulation layer and then the enzyme can then 
be placed therein. 
8. A sensor device as claimed in any of Claims 1 to 7 
wherein the cavity or cavities required are made by 
5 removing both the insulation and some of the core of 

active electrode material can be removed by using an 
appropriate micro -machining technique, so that the cavity 
(or cavities) form in the core of active electrode 
material itself. 

10 9* A sensor device as claimed in any of Claims 1 to 8 
wherein the one or more cavity is in the form of a slot 
cut into the sensor in a substantially lengthways 
direction (i.e. in the direction of the axis of a wire 
electrode) , 

15 10 . A sensor device as claimed in any of Claims 1 to 9 
wherein one or more cavity passes completely through the 
core of electrode material, in effect forming a tunnel, 
open at both ends, running transversely to the general 
direction of the inner core, so allowing enzyme to be 

20 packed into this tunnel and to be exposed to analyte- 
containing media at both ends of the cavity (tunnel) . 

11 . A sensor device as claimed in any of Claims 1 to 10 
wherein the cavity or cavities required are made by 
mechanical procedures, for example drilling, punching, 

25 grinding, boring, cutting, or any combination of these 
techniques, 

12 . A sensor device as claimed in any of Claims 1 to 11 
wherein the cavity or cavities required are made by an ion 
beam or laser method (commonly referred to a "micro- 

30 machining") . 

13 . A sensor device as claimed in any of Claims 1 to 12 
wherein the size of the cavity (or cavities) is up to 
about half of the overall thickness of the sensor 
material, so that the strength of the sensor is not unduly 

35 reduced. 
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14 . A sensor device as claimed in any of Claims 1 to 13 
wherein there are multiple cavities of substantially the 
same shape and size. 

15 . A sensor device as claimed in any of Claims 1 to 14 
5 wherein the cavity form can readily retain the enzyme, 

preferably like "pits," which can achieve a stronger hold 
on their enzyme contents. 

16. A sensor device as claimed in any of Claims 1 to 15 
wherein the cavity (or cavities) contain more than one 

10 enzyme, e.g. as laminate layers, so that a succession of 

reactions can be catalysed one enzyme acting on an 

analyte substrate to form a product which, in turn, is 
acted upon by the second enzyme to generate a further 
product which can then be satisfactorily detected and 

15 measured at the active electrode surface. 

17. A sensor device as claimed in any of Claims 1 to 16 
wherein the enzyme is fixed in place in the cavity (or 
cavities) by cross-linking, e.g. by treatment with 
glutaraldehyde . 

20 18. A sensor device as claimed in any of Claims 1 to 17 
having a coating over the enzyme held within the (or 
cavities) formed by depositing layers of material over it 
after enzyme has been put into the cavities 

19 . A sensor device as claimed in Claim 18 wherein the over- 
25 coating layer is composed of material of appropriate 

permeability (simple or selective) to regulate the passage 
of components from a sample under examination to the 
enzyme and active electrode surface, or excluding or 
limiting access by materials which could interfere with 
30 the measurements. 

20 . A sensor device as claimed in any of Claims 1 to 19 
wherein the enzyme is and oxidase or dehydrogenase enzyme, 
for example glucose oxidase. 

21. A sensor device having one or more enzyme- containing 
35 cavities, substantially as described. 
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22 . Use of a sensor device as claimed in any of Claims 1 to 
21 for the purpose of determining or monitoring an 
analy te . 

23. Use of a sensor device, as claimed in Claim 22, wherein 
5 the analyte is glucose. 

24. Use of a sensor device, as claimed in Claim 22 or Claim 
23, in a biological environment or with biological media. 

25. Method for analysis using a sensor device as claimed in 
any of Claims 1 to 21, especially electrolytic analysis 

10 and preferably using an amperometric procedure with the 
active electrode material as the anode. 

26. Method as claimed in Claim 25 wherein the analysis is 
carried out in vivo , for example with the sensor device 
being inserted into the site for making measurements 

15 directly ( transcutaneously into tissue) or through a 
cannula or fine tubing, e.g. of nylon. 

27. Method for analysis using an enzyme -containing sensor 
device substantially as described. 
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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70.17)): 
Description, pages: 

1-13 as originally filed 

Claims, No.: 

1 -22 as received on 25/1 0/2001 with letter of 23/1 0/2001 

Drawings, sheets: 

1/4-4/4 as originally filed 

2. With regard to the language, ail the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 6,9,10,16-18,22 

No: Claims 1-5,7,8,11-15,19-21 

Inventive step (IS) Yes: Claims 

No: Claims 6,9,10,16-18,22 

Industrial applicability (IA) Yes: Claims 1-22 

No: Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Section V: 

Reference is made to the following documents: 

D1 = WO 98/58250 
D2 = WO 96/06947 

N: The subject-matter as presently defined in independent claim 1 is anticipated by 
document D1 which reveals a sensor device comprising an electrode carrying an 
enzyme, the electrode having a plurality of cavities formed along the length of the 
electrode which retain the enzyme (see figure 3 and related text). Claim 1 defines 
the electrode to be a "wire" electrode whereas according to D1 the electrode is a 
"needle" electrode. At first it should be mentioned that the term "wire" electrode 
does not restrict the electrode to a particular diameter. D2 for example, which was 
acknowledged by the applicant to disclose a "wire" electrode, defines the outer 
diameter of the wire to be "about 0.25 mm or less" (page 8, line 2). The needle in 
D1 has a diameter of 0.3 mm (page 20, line 7) which thus, in view of the 
dimensions given in D2, is comparable to a "wire" electrode. It is thus considered, 
that for the purpose of assessing novelty, the term "wire" electrode cannot be 
distinguished from the term "needle" electrode and that consequently, claim 1 
lacks novelty over D1 (Article 33(2) PCT). 

The features of dependent claims 2-5, 7, 8, 11-15 and 19-21 are also known from 
D1 and thus add nothing new to the claims to which said dependent claims refer. 

IS: With respect to claim 6: 

As far as can be understood, the problem to be solved by the present application 
is to avoid the mechanical loss of enzyme related to conventional type of 
electrodes during insertion into tissue. This problem has already been solved in 
the art by D1 which proposes to provide a plurality of cavities along the length of 
the electrodes which retain the enzyme. The subject-matter of claim 6 can thus be 
considered an alternative to the device of D1 . It appears, however, obvious for the 
skilled man to further reduce the "size" of the needle when circumstances make it 
desirable e.g. when patient discomfort shall be reduce. A subject-matter of claim 6 
is thus considered obvious in the light of D1 (Article 33(3) PCT). 
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Similar considerations apply to the features of claims 9, 10, 16-18 and 22 relating 
to the immobilisation of the enzyme by cross-linking, the production of the cavities 
and the use of the electrode - features which appear to be well known to the 
skilled person (Article 33(3) PCT). 

I A: Industrial applicability is acknowledged (Article 33(4) PCT). 
Section VII: 

1 . Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art 
disclosed in the documents D1 and D2 is not mentioned in the description, nor is 
this document identified therein. Moreover, a document reflecting the prior art 
described on pages 2 and 3, is not identified in the description. 

2. The description is not in conformity with the new claims, see in particular figures 1 
and 4. 

3. The features of the device claims are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 

Section VIII: 

1 . Claims 11,16 and 18 relate to the method of using/making the sensor but do not 
limit the device in terms of technical features thereof. 

f 
i 
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Claims : 



# 



1. A sensor device comprising a wire electrode sensor 

carrying an enzyme, the wire electrode having a plurality 

of cavities formed along the length of the electrode 
which retain the enzyme. 



2. The sensor device of claim 1, wherein the cavities 
are circular, oval, square, polygonal, cruciform, star- 
shaped or combinations thereof. 

10 

3. The sensor device of claim 1 or claim 2, wherein the 
wire electrode sensor is formed from a noble metal. 

4. The sensor device of claim 3, wherein the noble 
15 metal is gold, platinum, or an alloy thereof. 

5. The sensor device of claim 4, wherein the alloy is 
platinum- iridium. 

20 6. The sensor device of any one of the preceding 

claims, wherein the wire has an outer diameter of 50 to 
150pm. 

7. The sensor device of any one of the preceding 

25 claims, wherein the enzyme is an oxidase or dehydrogenase 
enzyme . 

8. The sensor device of claim 7, wherein the enzyme is 
glucose oxidase. 

30 

9. The sensor device of any one of the preceding 
claims, wherein the enzyme is retained in the cavities by 
cross-linking. 
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10. The serrShr device of claim 9, wherein the enzyme i 
cross-linked using glutaraldehyde . 



11. The sensor device of claim 10, wherein the sensor 
device is used for the measurement of glucose 
concentrations in tissues. 

12. The sensor device of any one of the preceding 
claims, wherein the electrode further comprises a coati 
over the electrode and enzyme present in the cavities. 

13. The sensor device of claim 12, wherein the coating 
regulates the passage of components from a sample under 
examination to the enzyme and active electrode surface. 

14. The sensor device of claim 13, wherein the coating 
is a polymer or polymer composition. 

15. The sensor device of claim 14, wherein the polymer 
composition is a polyaryl ether sulphone or a modified 
polyurethane . 

16. The sensor device of any one of the preceding 
claims, wherein the cavities are produced by 
micromachining with an ion beam or a laser. 

17. The sensor device of any one of the preceding 
claims, wherein the surface or the wire electrode is 
covered by a coating of insulating material. 

18. The sensor device of claim 17, wherein the cavities 
are produced by removing insulating material from the 
electrode . 
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19. Use of a sensor device of any one of the preceding 
claims for determining or monitoring an analyte. 

20. The use of claim 19, wherein the analyte is glucose. 

21. The use of claim 19 or claim 20, wherein the analyte 
is determined or monitored in an amperometric procedure. 

22. The use of any one of claims 19 to 21, wherein 
analyte is determined or monitored by inserting the 
electrode transcutaneously through cannula. 
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